chromosphere, will help astronomers to work out how the photosphere and corona are linked -including how temperatures soar from some 6,000 °C at the solar surface to more than 1 million degrees in the corona. The chromosphere is "a missing piece of the puzzle", says Bart de Pontieu, the IRIS science lead at the Lockheed Martin Solar and Astrophysics Laboratory in Palo Alto, California.
Other missions have looked at the chromosphere before, including the Sunrise 2 highaltitude balloon observatory, which landed on 17 June after a five-day flight in the Arctic. But IRIS will hone in specifically on the chromosphere with greater spatial and temporal resolution than many of its predecessors.
IRIS will take images every five seconds, will obtain spectra every one to two seconds and will be able to discern objects as small as 240 kilometres across. "It's just staggering the dynamics you can see when you have that kind of resolution, " says Scott McIntosh, an IRIS coinvestigator at the National Center for Atmospheric Research in Boulder, Colorado.
That resolution will help researchers to map out small, finger-like jets of plasma that were discovered in 2007. Using data from the Japanese Hinode satellite and NASA's Solar Dynamics Observatory, de Pontieu and his colleagues tracked these 'type II spicules' , which rapidly funnel mass and energy up through the chromosphere and could be a significant factor in the coronal heating problem. But they appeared and died away in minutesfaster than anyone had expected (B. de Pontieu et al. Science 331, 55-58; 2011) . "Suddenly it became clear that this new class of events was very important all over the Sun," says Alan Title, a solar physicist at Lockheed Martin and IRIS principal investigator.
IRIS's 20-centimetre telescope and imaging spectrograph are designed to study phenomena that change as rapidly as these spicules. If all goes to plan, an aircraft carrying IRIS will take off from Vandenberg Air Force Base in southern California before releasing a Pegasus rocket that will launch IRIS the rest of the way into space. IRIS will fly in a polar orbit, 660 kilometres above Earth's surface, constantly facing the Sun. Its narrow field of view will be trained on just a small part of the chromosphere: about 1% of the Sun's disk. F i r s t l i g h t i s The IRIS telescope will zoom in on the chromosphere, pictured here by the Solar Dynamics Observatory. NEWS IN FOCUS expected about three weeks after launch, with science data arriving several weeks after that. The IRIS team plans to start by answering some long-standing questions about the chromosphere, says McIntosh, such as how many photons are emitted as solar plasma rises up through the chromosphere and how many form as it falls back down, cooling and condensing along the way.
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Title says that one of the reasons IRIS is happening now is because modelling work carried out over the past decade has given solar physicists the confidence that they could actually understand the data flowing from a chromospheric mission. The mission team includes modellers such as Mats Carlsson of the University of Oslo, who says that IRIS will help him to understand why his models don't come up with the right amount of heating for the upper chromosphere. "Finally we have some hope of being able to understand these things, by combining simulations and observations, " says Carlsson.
The spacecraft will begin its mission at an opportune time: the Sun is now at the peak of its 11-year cycle of activity, although this peak is much less impressive than the last one. By one measure of solar activity -the amount of radiation emitted by solar storms to reach Earth -the current maximum looks about the same as 1996's solar minimum, says Dean Pesnell, a solar physicist at NASA's Goddard Space Flight Center in Greenbelt, Maryland.
IRIS didn't necessarily have to fly at a solar maximum, but it will be a boon should the Sun flare up during the two-year mission, says de Pontieu. One of the mission's scientific goals is to better understand how kinked magnetic field lines at the Sun's surface trigger big eruptions of matter and energy. IRIS will be able to track these large flares up into the corona, connecting the dots through the earliest phases of a flare's life cycle.
And there is another way in which the mission's timing will be auspicious. In November, the comet ISON is expected to have a close brush with the Sun. IRIS, along with other solar missions, will be in a prime position to watch this happen and could spot unexpected events. There is precedent: in December 2011, a comet named Lovejoy flew through the solar corona, and surprised physicists with the way its waving tail interacted with the Sun's magnetic field. ■
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• Self-confessed liar publishes more stem-cell work go.nature.com/otkh5e
• Chemical-weapons experts back case against Syria go.nature.com/zk268h
• Melting under ice shelves is major part of Antarctica's ice loss go.nature. com/uwahaa Until now, observed particles made of quarks have contained only three quarks (such as protons and neutrons) or two quarks (such as the pions and kaons found in cosmic rays). Although no law of physics precludes larger congregations, finding a quartet expands the ways in which quarks can be snapped together to make exotic forms of matter.
"The particle came as a surprise, " says Zhiqing Liu, a particle physicist at the Institute of High Energy Physics in Beijing and a member of the Belle collaboration, one of two teams claiming the discovery in papers published this week in Physical Review Letters 1, 2 . Housed at the High Energy Accelerator Research Organization (KEK) in Tsukuba, Japan, the Belle detector monitors collisions between intense beams of electrons and their antimatter counterparts, positrons. These crashes have one-thousandth the energy of those at the world's most powerful accelerator, the Large Hadron Collider (LHC) at CERN near Geneva, Switzerland, but they are still energetic enough to mimic conditions in the early Universe. Collision rates at KEK are more than twice those at the LHC, and they occasionally give birth to rare particles not found in nature todayephemeral creatures that wink into existence for an instant and then fall to pieces.
Some of that subatomic shrapnel matches what would be expected from the breakdown of a particle containing four quarks bound together: two especially heavy 'charm' quarks and two lighter quarks that give the particle a charge. With 159 of these Z c (3900) particles in hand, the Belle team reports that the chance that its result is a statistical fluke is less than 1 in 3.5 million 1 . "They have clear evidence of a particle with four quarks," says Riccardo Faccini, a particle physicist
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"They have clear evidence of a particle with four quarks."
